Aquaporin-2 is retrieved to the apical storage compartment via early endosomes and phosphatidylinositol 3-kinase-dependent pathway.
Aquaporin-2 (AQP2) is one of the water-channel proteins expressed in principal cells of kidney collecting ducts, where it is stored in the intracellular compartment. Previous studies have demonstrated that AQP2 vesicles constitute a distinct intracellular compartment partially overlapping with early endosomes. In this report, we performed in vitro experiments using the renal epithelial cell line, Madin-Darby canine kidney (MDCK) cells, stably expressing AQP2 (MDCK-hAQP2). In nonpolarized cells, AQP2 vesicles were scattered in the cytoplasm and did not colocalize with Golgi 58K or TGN38. Small portions of AQP2 vesicles were positive for the lysosome marker cathepsin D. An early endosome antigen (EEA1) localized around AQP2 vesicles in close proximity, suggesting involvement of the endosomal system in the trafficking of AQP2. AQP2 vesicles are distinct from other recycling molecules, such as glucose transporter 4 (GLUT4) and endocytosed transferrin. In polarized MDCK-hAQP2 cells, AQP2 vesicles were localized in the subapical recycling compartment and distinct from the Golgi apparatus, trans-Golgi network, lysosome, and early endosome in the nonstimulated state. When the cells were treated with forskolin, translocation of AQP2 to the apical membrane was observed. Washout of forskolin induced retrieval of AQP2 into the cytoplasm, and AQP2 was transiently colocalized with EEA1-positive endosomes. Then, AQP2 moved from EEA1-positive endosomes to the subapical AQP2-storage compartment, which is sensitive to wortmannin and LY294002. These results suggest that AQP2 resides in a recycling compartment at the apical side in polarized MDCK-hAQP2 cells, and its retrieval uses the apical endosomal system and the phosphatidylinositol 3-kinase-dependent pathway.